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HARD-TOP ROOF 
CROSS REFERENCE TO RELATED APPLICATIONS 
This application is the US national phase of PCT 
application PCT/DE03/00805. filed 7 March 2003, published 18 
s September 2 003 as WO 03/076,222, and claiming the priority of 

German patent app lication 10212573 .2 itself filed 12 March 2002, 

FIELD OF THE INVENTION 
The invention relates to a ret r a c til e retractable car 
roof, in particular a hard roof for a convertible, roadster, or the 
io like with two or more seats, the roof having a rigid shell that has 

a main roof part and columns projecting fixedly downward at an 
obtuse angle from the rear of the main part, a rear window for a 
window opening, separate first and second storage compartments 
extending transversely of the vehicle axis immediately behind the 
is seats and into which the main part and columns and the rear window 

and their guide and drive means are engageable, the main roof part 
with its columns being guided on a track into its storage 
compartment • 

BACKGROUND OF THE INVENTION 
20 German 36 342 058 and EP 0,261,379 describe a closable 

roof for a car having a one-piece rigid and stable roof element 
having when raised a generally horizontal upper roof region and 
side parts extending downwardly and back relative to the car and a 
pair of pivots on each of the two side parts or the rear of the 
25 roof that in a raised position of the roof are spaced apart 

somewhat below the vehicle body and that have a pair guide rails 
symmetrically on each of the two sides of the vehicle in which the 
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pivots engage. The two guide rails of each pair have their upper 
ends spaced apart with the respective pivots and extend from there 
downward along similar paths so that their spacing decreases going 
down so as to produce an opening movement where the upper roof part 

s is raised and then on further movement is dropped while generally 
vertical into its lower end position. The pivots in a first 
movement phase are moved in the guide rails downwardly along an arc 
so that the roof tips up with the upper roof part and the rear part 
pivots downward. The two rails that are fixed inside the car on 

10 the inside and that guide projections of the side parts via their 

pivots takes up quite a bit of space behind the seats and into the 
trunk area. Furthermore canting of the various guide elements is 
possible as a result of the difficult force distribution during 
opening and closing. 

is German 43 24 708 discloses a lowerable roof for cars, in 

particular for two-seater convertibles, having a shell forming a 
roof plate and rear roof posts and movable into a storage 
compartment between side walls of the vehicle body to which end it 
is oriented in a vehicle plane, forming a window opening for a rear 

ao window between a rear edge of the roof plate and the posts, and 

provided with guides for moving the roof plate and rear window so 
that the rear window can move from a lowered position relative to 
the roof plate into a lower position in which its edges are closely 
juxtaposed with the roof plate. The roof shell can drop down in 

as lateral storage compartments via guides that are independent of the 

guides of the rear window and longitudinally slidable in the roof 
shell. 
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The two guide rails on the inner wall of the car that 
guide pivots or pins take up a great deal of space behind the seat 
and into the trunk area. In addition canting of the various guide 
elements is possible as a result of how the forces are applied 

5 during opening and closing. High surface pressures are created that 
make it difficult to operate the roof. 

In addition German 40 38 074 describes a lowerable roof 
for cars, in particular a hard roof for a convertible, having roof 
posts to each side of a rear window of the roof that seen from the 

io side with a storage position of the lower roof in a storage 

compartment in which the forward longitudinal regions of the roof 
form an obtuse angle underneath the roof posts and into which the 
roof can be lowered in which case the roof is tipped into the 
storage compartment • The rear window forms with the roof raised 

is between the roof posts the rear part of the roof and can be moved 
from this position into a storage position in which with the roof 
lowered it is stowed above the lower ends of the roof posts. The 
roof is mounted on the motor-vehicle body by a pair of linkages that 
symmetrically flank the vehicle center plane and whose upper ends 

aD are pivoted at lower ends of the roof posts and that each include at 

least one guide link extending along an angled line to the rear 
window that is pivoted at its upper edge on the roof and at its 
lower end on the body of the vehicle. With this known solution 
parts of the passenger compartment are taken up by the lowering and 

as raising process as a result of the relatively bulky linkages, The 

linkages are also mechanically expensive and failure-prone. 

- 3 - 



PACE 3/4 • RCVD AT 12/9/2005 2:48:46 PM [Eastern Standard Time] • SVR:USPTO-€FXRF-6/24 • DNIS:2736656 ■ CSID:718 601 1099 • DURATION (mnvss):01-54 



Dec 09 2005 2:49PM KflRL F. ROSS PC 718 SO 1 1099 p. 4 



23055 SN 10/507,526 AU 3612 Cprr. Version of Transl. 

US 2,191,269 [[0]] describes a lowerable roof without rear 
posts for a convertible, wherein a raising and lowering mechanism 
formed by large and small rollers is provide that extends behind and 
partially below the seats* The raising and lowering mechanism is 
very likely to jam as a result of the roller drive and takes up all 
the space behind the seats. 

All the known lowerable roof of the prior art achieve the 
re<zuired structural rigidity by being relatively massive, and are 
mechanically complex and expensive. 

OBJECT OF THE INVENTION 
It is an object of the invention, in view of this state of 
the art, to improve [ [d] ] on a lowerable roof of the above -de scribed 
type such that the necessary structural rigidity is achieved with 
less weight, easier operation, and more mechanical simplicity and 
usability while also taking up less space. 

SUMMARY OF THE INVENTION 

This object is achieved by a roof of the above-described 
type wherein the first storage compartment exte nds along an arc 
defined by the upward and downward travel of the roof main part and 
SQjjaaag fea a region lateral of the seats, rails extending parallel 
to the vehicle longitudinal axis and fixed on the vehicle body 
forming, inside the storage compartment and laterally adjacent the 
seat, guides for the columns that move along the rails via slides on 
ends of fcfeg f T7 1 V TnT> ? ha v in g the features o f th e c hara c teri z in g c laus e 
of claim 1. — Pr e fer re d embodiments o f the r oo f ar e seen in the 
d e pend e nt claims . 



4/4 - RCVD AT 12/9/2005 2:48:46 PM [Eastern Standard Time] • SVR:UBPTO-EFXRF-6/24 * DN1S:2736656 • CBID:718 601 1099 * DURATION (mm-ss):01-54 



Dec 09 2005 2:51PM KflRL F. ROSS PC 



718 601 1099 



23055 SN 10/507,526 ATJ 3612 Corr. Version of Transl. 

The roof according to the invention is characterized in 
that the storage compartment for the main roof part and columns is 
immediately adjacent the seats, so that the columns lie laterally 
outside the seats. This is made possible in that the storage 
s compartment corresponding to the movement arc has the general shape 

of an envelope of the main roof part and the guide rails are formed 
by vertical support plates fixed to the motor-vehicle body and 
extending parallel to the vehicle longitudinal axis. The roof 
according to the invention only requires two guide rails, one for 

10 each column. In this manner space and weight are spared so that 
room is left for another storage compartment for the rear window. 
The rear window can be dropped completely down and can when the roof 
is lowered be raised to act as a windscreen. 

The roof according to the invention has in spite of its 

is slight mass considerable structural rigidity, and when closed 

provides the comfort of a permanently closed coup, rt takes up 
little space, operates easily, is simple to operate, and does not 
limit rearward sight lines. The roof according to the invention can 
be made in a two-part arrangement whereby the front part slides over 

20 the rear part and is thus particularly suitable for a convertible 

with front and back seats. 

BRIEF DESCRIPTION OF THE DRAWING 
The invention is more closely described in the following 
with reference to two embodiments. Therein: 

25 FIG. 1 is a longitudinal section through a two-seater 

convertible with the roof up and a circularly arcuate guide i 
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FIG. 2 is a longitudinal section through the convertible 
at the start of the lowering operation; 

FIG* 3 is a further longitudinal section through the 
vehicle at the end of the lowering operation and with the rear 
5 window raised; 

FIG. 4 is a perspective view of the roof- storage 
compartment; 

FIG. 5 is a perspective view of the vehicle with the rear 
window in the wind-blocking position; 
io FIG. 5 is a perspective view of the vehicle with the roof 

up; 

FIG. 6 is a perspective view of the vehicle w ith the roof 
floYfP,; * 

FIG. 7a is a variant of the support slide with four rolls 
is and compact construction of the width of the lower end of the 

support column; 

FIG. 7b is a further variant of the support slide with 
four rolls and compact construction of the lower end of the support 
column seen from the side; 
20 FIG. 8 is a perspective view of a vehicle with a partly 

down roof and a roll bar integrated into the roof; 

FIG. 9 is a longitudinal section through a multiple- seat 
convertible with a closed roof and a circularly arcuate guide; 

FIG. 10 is a longitudinal section through the connection 
2s between the front and back main parts of a multiple-seat 

convertible; 
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FIG. 11 ±8 a longitudinal section through the multiple- 
seat convertible at the start of the lowering operation; 

FIG, 12 is a view of the pivotal guide of the roof of the 
multiple- seat convertible; 
s FIG. 13 is a view of the support slide with pivot for the 

multiple- seat convertible; 

FIG. 14a is a longitudinal section through the multiple- 
seat vehicle with the roof down, showing the guide rail; and 

FIG. 14b is a longitudinal section through the multiple- 
10 seat vehicle with the roof down and showing the rear-window 

arrangement and the storage compartment for the roof. 

SPECIFIC DESCRIPTION 

Example 1: 

FIG. 1 shows a two-seater convertible having according to 
is the invention a roof 1. It is comprised of a rigid shell forming a 

front main part 2 from whose rear corners two support columns 3 
extend downward at an obtuse angle, diverging outwardly. The 
support columns 3 are narrow and flat and mainly act as supports. 
Lower ends 4 of these columns 3 are fixed to respective guide slides 
20 5 that have rollers or slide pads* The guide slides [[4]] 5. make 

four-point contact with double-T rails 6 that are fixed on support 
plates 7 oriented vertically and extending parallel to the vehicle 
longitudinal axis. Each support column 3 is guided only on one rail 
6 by one guide slide 5. The rails 6 have hard surfaces so they are 
25 wear resistant • 

The rails 6 extend along circularly arcuate guide paths 
FBK centered on a horizontal axis Q D and extend laterally outside a 
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motor-vehicle seat 8, The two rails 6 extend into a rear storage 
compartment 9 positioned behind the motor-vehicle seat 8 and shaped 
to accommodate the movement arc of the main part 2 and the support 
columns 3 during lowering or raising. 

Forward of the rear storage compartment 9 is a second 
separate front storage compartment 10 that lies immediately behind 
the motor- vehicle seat 8. This front storage compartment 10 serves 
for holding a rear window 11 that is of downwardly flaring 
trapezoidal shape. The rear window 11 is slightly circularly 
arcuate or rotation-symmetrical, centered on a horizontal transverse 
axis Q H of the convertible. Its concave side 12 is turned toward 
the motor-vehicle seat 8 and according to the invention fits around 
a roll-bar 13. The front storage compartment 10 for the rear window 
11 also has a shape corresponding to the path of movement of the 
rear window 11 as it is raised and lowered. It thus is also 
circularly arcuate or rotation symmetrical to the transverse axis 

The roof 1 connects at its front edge with the upper frame 
of the windshield. The roof 1 is displaced by standard drives and 
takes place automatically. 

In the raised position of the roof 1 the support columns 3 
are supported by braces 14. These braces 14 can be pivoted, 
lowered, or rotated into the vehicle body or hinged for inward 
movement on the columns 1. The braces 14 optimize the aerodynamics, 
reducing wind resistance and wind noise and giving the roof 1 a 
coupe-like look. 
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In the FIG. 2 position of the roof 1 the lowering 
operation of the roof 1 into the rear storage compartment 9 has 
started. As a result of the obtuse angle between the support 
columns 3 and the main part 2, the roof [[2]] 1 is raised from the 
upper edge of the windshield. The rear window 11 in this embodiment 
is shown stowed down in its front storage compartment 10. 

tfhe main part 2 and support columns 3 move on further 
sinking as shown in FIG. 3 along the circularly arcuate rails 6 into 
their lower end position. tfhe columns 3 are thus positioned along 
the rails 6 laterally of the storage compartmentfi_SLJffiS_-iO. The 
main part 2 lies at the end of the lowering operation generally 
parallel to the rear seat back of the motor-vehicle seat 8. 

in order that the main part 2 leaves when lowered 
sufficient room for the unil lust rated drive, a rear segment 15 of 
the main part 2 slides like a sliding roof underneath a front part 
of the main part 2. The r et r actil e retractable segment of the main 
part 2 and its housing are rotation- symmetrical to the horizontal 
transverse axis Q D so that their guide structure can be fairly light 
and quite compact 

FIG. 4 shows in perspective the rear storage compartment 9 
of the roof JL. It has a central portion 23 and two side portions 
24. The side portions 24 receive the columns 3 and the lateral 
edges of the roof shell. The central portion 23 is compact because 
the rear segment 15 can be retracted into the roof shell. For 
front-drive vehicles that do not require space for the drive shaft 
underneath this central portion 23, the main part 2 does not have to 
have a r etra c til e retractable segment 15. 
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FIG. 5 shows the rear window 11 when raised as a 
windscreen. It is lowerable into the storage compartment like the 
side windows into the doors. When the roof 1 is closed as shown in 
perspective in FIG. 6 the rear window 11 bears against seal strips 

s mounted on the vehicle body. The rear window 11 can alternatively 
be provided with seals* 

fig. 7a and 7b show two different embodiments of the guide 
slide 5. The guide slide 5 is supported by four rollers 16 on the 
rail 6 and is fixed at the lower end of the respective support 

10 column 3, and the slide 5 can be finely adjusted about a pivot point 

P • FIG. 7a shows an embodiment that makes it possible for the lower 
end 4 of the column 3 to be particularly compact:. The guide slide 5 
lies transversely inward of the support column 3. FIG. 7b shows the 
guide slide 5 in the same plane as the lower end 4 of the column 3, 

is the connection of the guide slide 5 with the column 3 being very 

compact in the transverse direction. 

FIG. 8 shows a further variant of example 1 wherein the 
roll bar 13 is retracted into the front part of the roof 1 and that 
projects out of the storage compartment in the down position. A 

20 cover 17 slidable [[17]] over the front part of the roof is slid 

into the storage compartment and thus clears the view rearward. The 
rear window 11 is preferably guided on the roof shell and can be 
raised in this roof opening into a windshield position. The shape 
of the storage compartment for the roof 1 is so compact that there 

25 is no need for a re tractile retractable rear roof segment. 
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Example 2$ 

FIG . 9 ie a longitudinal section through a multiple-seat 
convertible wherein the main part 2 of the roof 1 is made in two 
pieces 18 and Id, one slidai>le over the other. Other than this 
s difference, this roof 1 according to the invention is the same as 

example 1 • 

Sliding of the front roof part 18 over the rear roof part 
19 takes place in two steps as shown in FIG. 10s 

in the first step, links and I* are pivoted about 

10 their respective axes N and M such that pivot points on a slide T on 

the front roof part move from starting points No and ^ to end 
points N x and Due to the different lengths of the links L H and 

1^ the roof slide T is pivoted through an angle a. 

In the second step the roof slide T moves along a guide 

is rail S fixed in the front roof part 18 and having a radius of 

curvature until engages a front stop on the front roof part 18. 
In order to ensure tight fitting-together of the roof parts 18 and 
19, one above the other, the radius of curvature of the front 
roof part 18 is greater by the distance H than a radius of curvature 

ao Ra of the rear roof part 19. The shape of complementary end edges K 

of the roof parts 18 and 19 follows the path of movement and ensures 
interfitting and disengagement purely by pivoting. 

FIG. 11 shows the roof 1 with its parts nested together 
and starting to lower. The slides 5 in this example are not fixedly 

as mounted at the lower ends 4 of the columns 3, but are pivotal in 
order to allow the mechanism to fit more compactly together. On 
movement of the roof 1 along the guide rails 6, it turns about a 
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horizontal transverse axis at the point P. As shown in FIG* 12 the 
pivoting action is controlled by pins 20 fixed on the lower end of 
the column 3 and engaging in guide slots 21 fixed on the support 
plate 7. For simplicity's sake FIG. 12 shows the arcuate travel as 
s a straight line. The pins 20 are set on an arc having a center at P 

a:t an angular spacing of (J from one another* When moving through 
the distance A, the guide forces the roof I to pivot through the 
angle p. Thus the one guiding pin leaves its guide slot 22 when the 
next enters so that the pivoting is continuous. The guide slots 21 

io and 22 have in this example the shape of a trochoid. Depending on 

the geometric parameters, the trochoid sections vary slightly from a 
straight line and can even be replaced by one so that manufacturing 
is simplified, with a circularly arcuate guide rail 6 the shape of 
the guide tracks 21 and 22 can be circle segments. Varying the 

is geometric parameters produces different rotational speeds. 

Providing the pins 2 0 at the lower ends 4 of the columns 3 
allows the guide slide 5 to be made as shown in FIG. 7a. FIG. 13 
shows a guide slide that is guided by rollers 16 on the rail 6 with 
a pin 20 guided by a track 21. 

30 FIGS. 14a and 14b show the roof 1 lowered into its storage 

compartment . 
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SPECIFICATION AMENDMENTS 

Please replace the specification, on file with the Substi- 
tute Specification attached hereto , Also attached is a corrected 
version of the specification on file showing with strikeout and 
underlining the changes embodied in the Substitute Specification. 
No new matter whatsoever has been added. 
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